In this article, six theoretical methods have been used for calculation of physical parameters in five derivatives of glyoxals. We calculated physical parameters like atomic charges, energy (ΔΕ), chemical shift anisotropy (δ), asymmetry parameter (η), chemical shift anisotropy (∆σ), dipole moment, isotropic, anisotropic, NMR determinant and distance matrix determinant. In this work, we used Gaussian 98 at NMR and natural bond orbital (NBO) calculation by using HF method with 6-31G, 6-31G*, 6-31+G basis set and B3LYP, BLYP and B3PW91 methods with 6-31G basis set. GIAO magnetic shielding for studied molecules was obtained using Gauss view program. Chemical shift curve was drawn for all of the atoms in each molecule.
INTRODUCTION
Alicyclic and cyclic 1, 2-dicarbonyl and vicinal polycarbonyl compounds have been known for over 150 years. The properties of many of them have been well studied, and some have found practical use as biologically active compounds, intermediates in the synthesis of various heterocyclic compounds, analytical reagents, photopolymerisation initiators, etc (Filimonov et al., 1998a) . The reagents known for the preparative oxidation of the methyl ketones are AlkONO, NaNO 2 -HCl, HalNO, HSO 4 NO, NH 4 CrO 3 Cl, nitrosonium salts, SeO 2 , H 2 SeO 3 , PhSeSePh -(NH) 4 S 2 O 8 -MeOH, HBr -DMSO. Some of aryl methyl ketones were oxidised with these reagents under mild conditions into arylglyoxals or their acetals. Heating of aryl methyl ketones with NaNO 2 in HCl at 60°C gives the corresponding arylglyoxals directly in yields higher than 60% (Filimonov et al., 1998b) . A wide range *Corresponding author. E-mail: m_monajjemi@yahoo.com. of aryl methyl ketones with various donor and acceptor substituents in the ring are oxidised with SeO 2 to the corresponding arylglyoxals in yields usually exceeding 70%. It is reported in patent literature that the oxidation of acetophenone with SeO 2 in aliphatic alcohols at 100°C gives the corresponding phenyl-glyoxal acetals. Acetaldehyde is oxidised with H 2 SeO 3 to glyoxal (isolated as a bisulfite derivative in 72 to 74% yield). It can be noted that glyoxal is also formed from acetone by refluxing the latter with SeO 2 in xylene in the presence of water (Filimonov et al., 1998b; Ronzio and Waugh, 1955) .
Phenylglyoxal 1 was prepared by stirring dioxane (300 ml), pure selenium dioxide (0.5 mol.) and water (10 ml) in a 500 ml round bottom flask, heat the mixture to 50 to 55°C and stir until the solid has dissolved then add acetophenone (0.5 mol.) in one lot. Reflux the mixture with stirring for 4 h, after about 2 h the solution becomes clear and little further precipitation of selenium is observed. Decant the hot solution from the precipitate and remove the dioxane and water by distillation. The yield of pure phenylglyoxal (yellow liquid) is 48 g (72%), Rf value -0.77, m. p -54°C (Sushma et al., 2009) The DMSO-aqueous HBr system turned out to be very efficient in the transformation of acetylarenes to arylglyoxals 3. This is probably the most convenient reagent presently available for this transformation. The reaction is carried out at 55°C for 1 to 24 h to give the corresponding arylglyoxals in high yields (42 to 94%) (Floyd et al., 1985) . 
Among the most promising antiviral agents mentioned in the literature are the glyoxals (against influenza virus) and certain derivatives of isatin /3-thiosemicarbazone (against vaccinia virus). The glyoxals are postulated as acting on the virus nucleic acid (de Bock et al., 1957) , although at high concentrations there may be some effect on the neuraminidase system (Edmond et al., 1966) . We have carried out experiments on some of the known antiinfluenza virus glyoxals and have found that at levels of 1: 10,000 many showed marked neuraminidase inhibition (Edmond et al., 1966) . One of the methods for synthesis of arylglyoxals is that phenylacetic acid 5 was transformed to the α-bromo-ketone 6, which was used to make 7 (Gonzalez, 2007) Gaussian is one of the most widely used quantum chemical program packages for molecule applications; it is used both in industry and in many scientific areas in academia. we have calculated the geometric parameters of the compounds in the ground state using the Hartree-Fock (HF) (Moller and Plesset, 1934 ), Becke's three-parameter hybrid method (Burke et al., 1998) with the Lee, Yang and Parr correlation functional methods (B3LYP) (Lee et al., 1988 ), Becke's exchange functional in combination with the Lee, Yang and Parr correlation functional methods (BLYP) (Lee et al., 1988; Becke, 1993 ), Becke's three parameter exchange functional combined with gradient corrected correlation functional of Perdew and Wang's 1991 (B3PW91) (Becke, 1993; Adamo and Barone, 1998) and 6-31G, 6-31G* and 6-31+G basis set. The calculation that you ask Gaussian to perform is distributed between many processors to get the answer faster. If you want to optimize a geometry, it means that you want Gaussian to adjust the bond lengths, angles, and dihedrals to find the lowest energy conformation of the molecule. The command to tell Gaussian to optimize the molecular geometry is "opt" (Burke et al., 1998; Predew and Wang, 1992) . The Gaussian program does semi-empirical and ab initio calculations. In ab initio calculations, the important integrals are done directly from first principles. First principles means that the integrals are done either using closed formulas or by doing the integrals numerically. The particular ab initio method works best for calculating NMR properties. Finding a good geometry is called geometry optimization, so "opt" are used as the key word (Monajjemi et al.., 2010 (Monajjemi et al.., , 2007 .The calculation will generate an output file called "filename. out". The output file (filename. out) contains a lot of information about the calculation and the results. The content depends on what type of calculation that has been performed and on what print options that was specified. The units are usually Hartree (atomic unit) for energy and Ångström for distance. There are several different pieces of data that you may need from this. The important information are the Hartree-Fock energy (ΔE), the Mulliken charges, Distance matrix (angstroms), Dipole moment(Debye) and Atomic charge. Distance matrix value is determined using Matlab program.
We used Gaussian 98 in calculation of NMR chemical shift by using HF, B3LYP, BLYP, B3PW91 methods and 6-31G, 6-31G* and 6-31+G basis set. Therefore "NMR" is used as key word. The calculation will generate an output file called "NMR out" (Monajjemi et al.., 2005a, b) . The output file (NMR out) contains a lot of information about NMR chemical shift calculation and parameters such as σ Isotropic (ppm) and σ Anisotropic (ppm) that are listed in the "GIAO magnetic shielding tensor (ppm)" and σ determinant was calculated by using Matlab program. Molecular orbital calculations can be used to get good estimates for chemical shifts. In this exercise, we calculated chemical shifts for each atom, then draw diagrams that show chemical shifts for each atom by using Excel program. Parameters such as δ, η and ∆σ were calculated by using σ Isotropic (ppm) , σ Anisotropic (ppm) and Eigen values (σ11, σ22, σ33) (Monajjemi et al.., 2008) . A perfect NBO analysis was obtained in Gaussian program when POP = NBO are used as the key word. NBO analysis was performed by using HF method with 6-31G, 6-31G* and 6-31+G basis set and B3LYP, BLYP and B3PW91 methods with 6-31G basis set and the output was obtained for each molecule. The main list of NBOs, displays the form and occupancy of the complete set of NBOs that span the input AO space and for each orbital gives the type of orbital and the occupancy. We have extracted just BD for 2-center bond and BD* for 2-center antibond from NBO.output.
RESULTS AND DISCUSSION
In this work, we have calculated parameters like atomic charge, energy (ΔΕ), chemical shift (δ), asymmetry parameter (η), chemical shift anisotropy (∆σ), dipole moment (Table 1) ; isotropic (σ iso ) and anisotropic (σ aniso ) shielding, NMR determinant and distance matrix determinant (Table  2) ; natural bond orbital (NBO) (Table 3a, b) and GIAO magnetic shielding (Table 4) for several aryl glyoxals by using HF method with 6-31G,6-31G*, 6-31+G basis set and B3LYP, BLYP and B3PW91 methods with 6-31G basis set. HF method with 6-31+G basis set has not Monajjemi et al. 8065 answered for molecules1, 3 and 5. The atoms that mentioned parameters have been calculated for them, and are related to group. Here, we consider these parameters. As shown in Table 1 , almost in all of the used methods, for all of the studied molecules, oxygen atoms in group have negative atomic charge value, but in molecule 4, marked C atom in group also has negative atomic charge value in HF/6-31+G level, and we have found that in many of levels except HF/6-31+G level, mentioned C atom has maximal positive atomic charge value, and in many of levels H atom in indicated group has minimal atomic charge value. We have seen that in Table 1 , in many of levels and molecules, chemical shift (δ) and chemical shift anisotropy (∆σ) value for C atoms in group is negative and in some of case for H atom in this group is negative. In general, in many of levels O atoms in group has maximal positive value. As shown in Table 1 , in many of used methods, marked C atom in group has maximal asymmetry parameter (η). Dipole moment that was reported in Table 1 , for molecule 3, in HF/6-31G and G* level, is the greatest than other molecule in the table, but in other methods, dipole orientation for molecule 2 is the greatest, and for molecule 5, is the least. ΔΕ (kcal/mol) that reported in Table 1 , for all molecules in HF/6-31G level is zero. Also in all of the molecules, in B3LYP method, ΔΕ has the largest value.
Isotropic (σ iso ), anisotropic (σ aniso ) shielding, NMR determinant and distance matrix determinant have been reported in Table 2 . As shown, σ iso value for O atoms in group in all of the molecules is negative, but in some of the levels and molecules, in addition to O atoms, σ iso for one or both of C atoms in mentioned group also is negative. As defined in Table 2 , the entire anisotropy amount is positive. In many of the methods, σ aniso for marked O atom in group is the largest amount, while the smallest one belongs to H atom in group. We have seen that, in all of the methods for studied molecules, NMR determinant related to O atoms and H atom in mentioned group is maximal and minimal amount, respectively. The other parameter that was reported in Table 2 is distance matrix determinant for molecules. Molecule 1, in all of the methods, has positive distance matrix, but for molecule 2, in all of the methods except HF/6-31G level is positive, but for molecules 3, 4 and 5, in all of the methods is negative, in all of the molecules, calculated distance matrix determinant in BLYP method is the largest than other methods. Table 3a and b shows share of contributor orbitals in bonds (BD for 2-center bond and BD* for 2-center 0.5738 sp2.14 + 0.8190 sp1.40 0.8190 sp2.14 -0.5738 sp1.40 C7 -C11 0.7128 sp2.14 + 0.7014 sp2.13 0.7014 sp2.14 -0.7128 sp2.13 0.7122 sp2.13 + 0.7020 sp2.11 0.7020 sp2.13 -0.7122 sp2.11 0.7134 sp2.13 + 0.7007 sp2.14 0.7007 sp2. antibond). We have found that in HF/6-31G* level, in addition to (s) and (p) orbitals, (d) orbitals have contributed in reported bonds. In other words, the share of (p) orbital related to C atoms in mentioned bonds is the most than O and H atoms. Finally in Table 4 , we have reported GIAO magnetic shielding for atoms related to group. As shown in Table 4 , in all of the methods, oxygen atoms in all of the molecules has negative magnetic shielding value and degeneracy value in molecules 1 to 4 for pointed atoms is equal to one. We have seen that magnetic shielding values for C atoms in group are the least than other investigated atoms. We have found that in molecule 5, many of the calculated parameters in many of the methods, for C 19 , C 23 , O 21 , O 25 and H 39 has been equal to C 20 , C 24 , O 22 , O 26 and H 40, respectively, because this molecule is symmetrical. The optimized structure of molecules that were studied in this work, have been shown in Figure 1 in all of the methods and in all of the molecules, oxygen atoms related to mentioned group have maximal chemical shifts. Also we have found that in all of the molecules, chemical shift for oxygen atoms in HF/6-31g level is the largest than other used methods in this work.
